Emerging Roles of DHHC-mediated Protein S-palmitoylation in Physiological and Pathophysiological Context.
Protein S-palmitoylation refers to a post-translational modification (PTM) wherein palmitic acid, a 16-carbon long saturated fatty acid gets covalently attached to Cys sidechain of a protein. It has been known to the literature for almost 50 years and in general, this PTM is believed to facilitate membrane attachments of proteins for the obvious hydrophobicity of the palmitoyl group. But after the discovery of the protein palmitoyl acyltransferases (PATs, also known as DHHC-PATs), a major paradigm shift has been observed in the field of protein S-palmitoylation. A family of 23 mammalian DHHC-PATs has been identified and the majority of them are associated with many human diseases spanning from neuropsychiatric diseases to cancers. Novel unique and essential role of DHHC-mediated protein S-palmitoylation has been revealed apart from its membrane trafficking role. Biomedical importance of DHHCs has also been reiterated with small molecule inhibitors for DHHCs as well as in DHHC-knockout mice or mouse Xenograft models. In this review, we present recent advances in the field of protein S-palmitoylation and the involvement of individual DHHC isoforms in human diseases. In addition, the recent development of the analytical tools to study S-palmitoylation and their inhibitors are discussed in detail. We also highlight the issues that need to be addressed in detail to further develop our understanding on protein S-palmitoylation and strongly believe that pharmacological modulation of DHHC-mediated protein S-palmitoylation has a massive potential to emerge as a novel therapeutic strategy for human diseases. It will not be surprising if reversible protein S-palmitoylation prove to be an indispensable PTM that regulates a host of cellular processes, just like protein phosphorylation or ubiquitination.